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INTRODUCTION
AS systems have been widely used to monitor the ABL the last twenty years [1, 2] . The facsimile records of a monostatic AS depict the thermal structure of the ABL while three monostatic AS can give with Doppler measurements the components of the wind velocity vector [2] . The AS can give continuous records of data with the advantage that they are less sensitive to local conditions due to volume averaging and they extent to heights much higher than the limits of most meteorological towers. Recent studies concerning the accuracy of second moments of the com onents of the wind measured with AS showed that only the !?
vertical velocity variance (ow ) measurements are accurate enough for useful purposes [3] . Using high resolution AS the accuracy of the measured ow2 can be improved [4] .
While the most of the studies using AS have been performed over land, a few of them that were conducted over the ocean proved that the acoustic wind profiler can be used also for reliable monitoring of the marine boundary layer [5] . In this work data from a study with the use of AS concerning the sea-breeze front on the coast line in an inhabitant area are presented. Using the ow2 profile method described in the next section the ability of the AS systems to accurately estimate the surface heat flux (Qo) and the friction velocity (u, ) is demonstrated.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1994559 2. THE uW2 PROFILE METHOD Many workers have been used the ow2 measurements by an AS and profile methods based on similarity theory to evaluate the heat flux and the first inversion height under convective atmospheric conditions [6, 7] . The profile of ow in the surface layer is well-known [8] wh~ch under convective conditions is nearly a linear function of height [8] :
where Zi is the inversion height and a=-Q(zi)/Qo is the entrainment coefficient (about 0.22 under developed convection). It should be noted that generally O should be replaced by the virtual potential temperature in order to incorporate in the buoyancy the contribution of moisture flux which is important over sea [8] . Because of lack of moisture flux measurements such a correction was not applied to our results.
The substitution of (2) in (1) generally leads to a second degree polynomial of z for q$. The degree and the parameters of the polynomial are evaluated with a least squared error f~t and a t-test on the correlation coefficient. First, the values of vertical velocity measured by the AS are corrected using the noise level as a criterion and a linear prediction scheme involving the neighbour gates at the three prior shots. The upper noisy gates with a correction more than 20% are rejected and do not take part in the polynomial fit. Also, the polynomial fit should have parameters of the right sign to be accepted.
EXPERIMENTAL RESULTS
During the summer of 1992 an experiment concerning the study of the sea-breeze front was carried out in a inhabitant area close to the coast line of Saronic Gulf. A high-resolution AS was operated at a frequency of 4.3 kHz, with pulse repetition rate of 5 sec and a range of 400m. The acoustic antenna is comprised by an array of 5x5 piezoelectric tweeters (Motorola) with the corner elements removed. The vertical component of the wind and the thermal structure of the lower ABL were continuously recorded for a time period of two months. A 12 m high mast equipped with UVW propeller and cup anemometers, wind vane, humidity and fast responding temperature sensors, was erected close to the AS. The results of a typical experimental day in 45 minutes runs are presented in the next paragraphs.
During the 4th of July 1992 a weak north flow was present in the Athens basin and the formation of the sea-breeze circulation was delayed. The sea-breeze front crossed the shoreline after 1115 LST as it can be seen by the change in thermal structure from organized thermal plumes to a low activity in Figure 1 . At the same time the sea-breeze signature is evident in Figure 2 with a drop of temperature (T), an increase of relative humidity (RH) and wind speed (U) and a change of wind direction to 200 degrees (coming from the sea).The seabreeze lasted until late evening. In Figure 3 , Qo and u, computed from the AS data using the ow profile method and the eddy correlation method are compared. The AS results follow the eddy correlation method ones even though the environment was quite noisy (many estimates for Qo are missing) * 8 I , , 8 , s 1 , ,. , , I , , , a , 1 q , 3 8 , ,, , , , , , , , I # u , , , , ,   , . . , , , , , a   . . . . , , , , , ,..,,,,,,. o.do presented due to limited space.
CONCLUDING REMARKS
A method has been developed to provide continuous and reasonably accurate estimates of u, and Qo using average profiles of the vertical component of the wind ow2 measured by a monostatic AS, provided that thermal or low mechanical activity exists. The method uses wellknown similarity relations for the aw profile in the ABL and applies a polynomial fit to the measured profile. Special care is taken to reject possible outlier points at the upper altitudes of the profile due to environmental noise.
